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1.0  INTRODUCTION

The North Carolina Department of Transportation (NCDOT) proposes to replace bridge number 1010 on NC 12 (include road name if have SR) over Little River (TIP B-9999) in Wake County (Figure 1).  The following Natural Resources Technical Report (NRTR) has been prepared to assist in the preparation of a Categorical Exclusion (CE) for the proposed project.

2.0  METHODOLOGY AND QUALIFICATIONS

All work was conducted in accordance with the NCDOT Natural Environment Unit standard operating procedures and December 2010 NRTR template.  Field work was conducted on June 1 and August 15, 2007.  Jurisdictional areas identified in the study area were verified by Bill Johnson of the U.S. Army Corps of Engineers (USACE) and Jane Thomas of North Carolina Division of Water Quality (NCDWQ) on September 1, 2007.  Documentation of this jurisdictional determination is provided in Appendix F.  The principal personnel contributing to this document were:

Principal

Investigator:
    John Smith

Education:
    B.S. Wildlife Management, 1999

Experience:
    Environmental Specialist, NCDOT, 2001-Present



    Wetland Delineator, Environmental Firm X, 1999-2001

Responsibilities:  Wetland and stream delineations, GPS, stream assessment, document 

    preparation


Investigator:
    Mary Jones

Education:
    M.S. Forestry, 2002

Experience:
    Environmental Specialist, NCDOT, 2004-Present



    Environmental Technician, NCDWQ, 2002-2004



Responsibilities:  Natural communities assessment, T/E species assessment, document 

    preparation

Additional personnel who contributed to portions of the field work and/or documentation for this project were Susan Hill and Mark Lewis. Appendix D lists the qualifications of these contributors.

3.0  PHYSICAL RESOURCES

The study area lies in the piedmont physiographic region of North Carolina (Figure 2).  Topography in the project vicinity is comprised of gently rolling hills with narrow, level floodplains along streams.  Elevations in the study area range from 500 to 700 ft. above sea level.  Land use in the project vicinity consists primarily of agriculture, interspersed with residential development along roadways and forestland along stream corridors.

3.1  Soils

The Wake County Soil Survey identifies four soil types within the study area (Table 1).

Table 1.  Soils in the study area.

	Soil Series
	Mapping Unit
	Drainage Class
	Hydric Status

	Cecil clay loam
	Ce
	Well Drained
	Nonhydric

	Appling sandy clay
	Ap
	Well Drained
	Nonhydric

	Chewacla loam
	Ch
	Somewhat Poorly Drained
	Hydric*

	Wehadkee loamy clay
	Wh
	Poorly Drained
	Hydric


* - Soils which are primarily nonhydric, but which may contain hydric inclusions

3.2  Water Resources

Water resources in the study area are part of the Neuse River basin [U.S. Geological Survey (USGS) Hydrologic Unit 03030102].  Three streams were identified in the study area (Table 2).  The location of each water resource is shown in Figure 3.  The physical characteristics of these streams are provided in Table 3.

Table 2.  Water resources in the study area.

	Stream Name
	Map ID
	NCDWQ Index Number
	Best Usage Classification

	Little River
	Little River
	10-12-5-14
	C-Tr

	Beaverdam Creek
	Beaverdam Creek
	10-12-6-7
	WS-I

	UT to Beaverdam Creek
	SA
	10-12-6-7
	C-NSW


Table 3.  Physical characteristics of water resources in the study area.

	Map ID
	Bank Height (ft)
	Bankful Width (ft)
	Water Depth (in)
	Channel Substrate
	Velocity
	Clarity

	Little River
	10
	20
	3
	Sand
	Fast
	Clear

	Beaverdam Creek
	5
	10
	1
	Sand
	Moderate
	Slightly Turbid

	SA
	3
	5
	1
	Sand, Silt
	Slow
	Turbid


One pond is located in the study area in the northwest quadrant (Figure 3).  This pond consists of an artificially excavated pit that is sustained by high groundwater levels.  Approximately 0.4 acres of the pond are located in the study area.  It has no surface water connection to any jurisdictional stream features.

Beaverdam Creek has been designated an Outstanding Resource Water (ORW) from its source to its confluence with Little River.  In addition, the North Carolina Wildlife Resources Commission (NCWRC) has identified Beaverdam Creek as a trout water.  There are no designated anadromous fish waters or Primary Nursery Areas (PNA) present in the study area.  There are no designated High Quality Waters (HQW) or water supply watersheds (WS-I or WS-II) within 1.0 mile downstream of the study area.  The North Carolina 2010 Final 303(d) list of impaired waters identifies the Little River within the study area as an impaired water due to excessive sedimentation and turbidity.

Benthic samples have been taken at Beaverdam Creek at SR 1400 and given a rating of “Excellent” on November 5, 2003.  Fish surveys have been conducted on Little River at SR 1234.  This survey site was given a rating of “Good” in 1998 (NCIBI = 50).
4.0  BIOTIC RESOURCES

4.1  Terrestrial Communities

Four terrestrial communities were identified in the study area:  maintained/disturbed, piedmont/mountain bottomland forest, mesic mixed hardwood forest, and brackish marsh.  Figure 3 shows the location and extent of these terrestrial communities in the study area.  A brief description of each community type follows.  Scientific names of all species identified are included in Appendix B.

4.1.1  Maintained/Disturbed

Maintained/disturbed areas are scattered throughout the study area in places where the vegetation is periodically mowed, such as roadside shoulders and residential lawns.  The vegetation in this community is comprised of low growing grasses and herbs, including fescue, clover, wild onion, broomsedge, kudzu, and henbit.

4.1.2  Piedmont/Mountain Bottomland Forest

The piedmont/mountain bottomland forest community occurs along the floodplain of Little River where periodic overbank flooding from the river occurs.  Sycamore, river birch, sweetgum, and red maple dominate the overstory canopy, while smooth alder, giant cane, poison ivy, Chinese privet, multiflora rose, alligatorweed, and Japanese grass occur in the understory.  Included within this community are small floodplain depressions, which are classified as bottomland hardwood forests using the NCWAM classification.
4.1.3  Mesic Mixed Hardwood Forest

The mesic mixed hardwood forest community exists in the southeast quadrant of the study area, where moderate slopes occur along the valley of Beaverdam Creek.  Dominant species in this community include beech, red maple, yellow poplar, and northern red oak in the overstory, and dogwood, mountain laurel, and Christmas fern in the shrub and ground layers.

4.1.4  Brackish Marsh

A small community of brackish marsh occurs in the northeast quadrant of the study area in places where tidal flooding from Little River regularly inundates the surface.  This wetland community is vegetated with black needlerush, giant cordgrass, and salt meadow cordgrass.

4.1.5  Terrestrial Community Impacts

Terrestrial communities in the study area may be impacted by project construction as a result of grading and paving of portions of the study area.  At this time, decisions regarding the final location and design of the proposed bridge replacement have not been made.  Therefore, community data are presented in the context of total coverage of each type within the study area (Table 4).  Once a final alignment and preliminary design have been determined, probable impacts to each community type will be calculated.

Table 4.  Coverage of terrestrial communities in the study area.

	Community
	Coverage (ac.)

	Maintained/ Disturbed
	10.0

	Piedmont/Mountain Bottomland Forest
	  8.0

	Mesic Mixed Hardwood Forest
	  3.0

	Brackish Marsh
	  0.3

	Total
	21.3


4.2  Terrestrial Wildlife

Terrestrial communities in the study area are comprised of both natural and disturbed habitats that may support a diversity of wildlife species (those species actually observed are indicated with *).  Mammal species that commonly exploit forested habitats and stream corridors found within the study area include species such as eastern cottontail*, raccoon, Virginia opossum*, and white-tailed deer*.  Birds that commonly use forest and forest edge habitats include the American crow*, blue jay*, Carolina chickadee*, tufted titmouse*, and yellow-rumped warbler.  Birds that may use the open habitat or water bodies within the study area include American kestrel, belted kingfisher*, eastern bluebird*, eastern meadowlark, and turkey vulture*.  Reptile and amphibian species that may use terrestrial communities located in the study area include the corn snake, eastern box turtle*, eastern fence lizard, five-lined skink*, and northern dusky salamander*.  

4.3  Aquatic Communities

Aquatic communities in the study area consist of both perennial and intermittent piedmont streams, as well as still water ponds.  Perennial streams in the study area could support bluehead chub, redlip shiner, northern dusky salamander, and redbreast sunfish.  Intermittent streams in the study area are relatively small in size and would support aquatic communities of spring peeper, crayfish, and various benthic macroinvertebrates.  Pond habitats could support bluegill, catfish, green frog, and banded water snake.

4.4  Invasive Species

Five species from the NCDOT Invasive Exotic Plant List for North Carolina were found to occur in the study area.  The species identified were Chinese privet (Severe Threat), kudzu (Severe Threat), Japanese grass (Severe Threat), multiflora rose (Severe Threat), and alligator weed (Severe Threat).  NCDOT will manage invasive plant species as appropriate.

5.0  JURISDICTIONAL ISSUES

5.1  Clean Water Act Waters of the U.S.

Three jurisdictional streams were identified in the study area (Table 5).  The location of these streams is shown on Figure 4.  USACE and NCDWQ stream delineation forms are included in Appendix C.  The physical characteristics and water quality designations of each jurisdictional stream are detailed in Section 3.2.  All jurisdictional streams in the study area have been designated as cool water streams for the purposes of stream mitigation. 

Table 5.  Jurisdictional characteristics of water resources in the study area.

	Map ID
	Length (ft.)
	Classification
	Compensatory Mitigation Required
	River Basin Buffer

	Little River
	100
	Perennial
	Yes
	Subject

	Beaverdam Creek
	80
	Perennial
	Yes
	Subject

	SA
	20
	Intermittent
	No
	Not Subject

	Total
	200


Three jurisdictional wetlands were identified within the study area (Figure 4).  Wetland classification and quality rating data are presented in Table 6.  All wetlands in the study area are within the Neuse River basin (USGS Hydrologic Unit 03030102).  USACE wetland delineation forms and NCDWQ wetland rating forms for each site are included in Appendix C.  Descriptions of the terrestrial communities at each wetland site are presented in Section 4.1.  Wetland sites WA and WB are included within the piedmont/mountain bottomland forest community, and site WC is described under the brackish marsh community.

Table 6.  Jurisdictional characteristics of wetlands in the study area.

	Map ID
	NCWAM Classification
	Hydrologic Classification
	NCDWQ Wetland Rating
	Area (ac.)

	WA
	Bottomland Hardwood Forest
	Riparian
	63
	1.2

	WB
	Bottomland Hardwood Forest
	Non-riparian
	56
	0.4

	WC
	Salt/Brackish Marsh
	Tidal
	87
	0.3

	
	Total
	1.9


5.2  Clean Water Act Permits

The proposed project has been designated as a Categorical Exclusion (CE) for the purposes of National Environmental Policy Act (NEPA) documentation.  As a result, a Nationwide Permit (NWP) 23 will likely be applicable.  A NWP No. 33 may also apply for temporary construction activities such as stream dewatering, work bridges, or temporary causeways that are often used during bridge construction or rehabilitation.  The USACE holds the final discretion as to what permit will be required to authorize project construction.  If a Section 404 permit is required then a Section 401 Water Quality Certification (WQC) from the NCDWQ will be needed.  

5.3  Coastal Area Management Act Areas of Environmental Concern
Two Coastal Area Management Act (CAMA) Areas of Environmental Concern (AEC) were identified in the study area.  Little River is a designated Public Trust Water, and a CAMA coastal marsh is present at wetland site WC (Figure 4).  A CAMA permit from the North Carolina Division of Coastal Management (NCDCM) will be required for all impacts to designated AECs within the study area.  

5.4  Construction Moratoria

The NCWRC has identified Beaverdam Creek in the study area as trout waters, in a letter dated January 15, 2007.  Therefore, a mandatory trout moratorium is required from October 15 to April 15.

In addition, Little River has been identified by the National Marine Fisheries Service as anadromous fish habitat.  As a result, a construction moratorium will be in effect from February 15 to June 15.

5.5  N.C. River Basin Buffer Rules

Streamside riparian zones within the study area are protected under provisions of the Neuse River Buffer Rules administered by NCDWQ.  Table 5 indicates which streams are subject to buffer rule protection.  Potential impacts to protected stream buffers will be determined once a final alignment and design have been determined.

5.6  Rivers and Harbors Act Section 10 Navigable Waters

Little River has been designated by the USACE as a Navigable Water under Section 10 of the Rivers and Harbors Act.  

5.7  Wetland and Stream Mitigation

5.7.1 Avoidance and Minimization of Impacts

Beaverdam Creek in the study area has been designated a WS-1.  Therefore, Design Standards for Sensitive Watersheds will be implemented during project construction.

The NCDOT will attempt to avoid and minimize impacts to streams and wetlands to the greatest extent practicable in choosing a preferred alternative and during project design.  At this time, no final decisions have been made with regard to the location or design of the preferred alternative.  

5.7.2 Compensatory Mitigation of Impacts

The NCDOT will investigate potential on-site stream and wetland mitigation opportunities once a final decision has been rendered on the location of the preferred alternative.  If on-site mitigation is not feasible, mitigation will be provided by North Carolina Department of Environment and Natural Resources Ecosystem Enhancement Program (EEP).  

5.8  Endangered Species Act Protected Species

As of August 15, 2007 the United States Fish and Wildlife (USFWS) lists four federally protected species for Wake County (Table 7).  A brief description of each species’ habitat requirements follows, along with the Biological Conclusion rendered based on survey results in the study area.  Habitat requirements for each species are based on the current best available information from referenced literature and/or USFWS.

Table 7.  Federally protected species listed for Wake County.

	 Scientific Name
	Common Name
	Federal

Status
	Habitat

Present
	Biological

Conclusion

	Glyptemys muhlenbergii
	Bog turtle
	T(S/A)
	No
	Not Required

	Picoides borealis
	Red cockaded woodpecker
	E
	No
	No Effect

	Alasmadonta heterodon
	Dwarf-wedge mussel
	E
	Yes
	No Effect

	Rhus michauxii
	Michaux’s sumac *
	E
	Yes
	MA-NLAA


E - Endangered 

T - Threatened


T(S/A) - Threatened due to similarity of appearance 

MA-NLAA – May Affect-Not Likely to Adversely Affect

* - Historic record (the species was last observed in the county more than 50 years ago)

Bog turtle 

USFWS optimal survey window: April 1 – October 1 (visual surveys); April 1-June 15 
(optimal for breeding/nesting); May 1-June 30 (trapping surveys)
Habitat Description:  Bog turtle habitat consists of open, groundwater supplied 
(springfed), graminoid dominated wetlands along riparian corridors or on seepage 
slopes.  These habitats are designated as mountain bogs by the NCNHP, but they 
are technically poor, moderate, or rich fens that may be associated with wet 
pastures and old drainage ditches that have saturated muddy substrates with open 
canopies.  Plants found in bog turtle habitat include sedges, rushes, marsh ferns, 
herbs, shrubs (tag alder, hardhack, blueberry, etc.), and wetland tree species (red 
maple and silky willow).  These habitats often support sphagnum moss and may 
contain carnivorous plants (sundews and pitcherplants) and rare orchids.  
Potential habitats may be found in western Piedmont and Mountain counties from 
700 to 4500 feet elevation in North Carolina.  Soil types (poorly drained silt 
loams) from which bog turtle habitats have been found include Arkaqua, 
Chewacla, Dellwood, Codorus complex, Hatboro, Nikwasi, Potomac – Iotla 
complex, Reddies, Rosman, Tate – Cullowhee complex, Toxaway, Tuckasegee – 
Cullasaja complex, Tusquitee, Watauga, and Wehadkee. 
Biological Conclusion:  Not Required

Species listed as threatened due to similarity of appearance do not require Section 

7 consultation with the USFWS.  However, this project is not expected to affect 

the bog turtle because no suitable habitat is present within the study area.

Freshwater wetlands within the study area are forested riparian systems.  A 

review of NCNHP records, updated May 1, 2007, indicates no known bog turtle 

occurrence within 1.0 mile of the study area.

Red cockaded woodpecker 

USFWS optimal survey window:  year round; November-early March (optimal)
Habitat Description:  The red-cockaded woodpecker (RCW) typically occupies open, 

mature stands of southern pines, particularly longleaf pine, for foraging and 
nesting/roosting habitat.  The RCW excavates cavities for nesting and roosting in 
living pine trees, aged 60 years or older, and which are contiguous with pine 
stands at least 30 years of age to provide foraging habitat.  The foraging range of 
the RCW is normally no more than 0.5 miles.  

Biological Conclusion:  No Effect

Suitable habitat for the red cockaded woodpecker does not exist in the study area.

Forests in the study area are comprised of a closed hardwood canopy and sub-

canopy.  Where pine trees occur in maintained or disturbed areas, they are not of 

sufficient age or density to provide suitable nesting or foraging habitat.  A review 

of NCNHP records, updated May 1, 2007, indicates no known RCW occurrence 

within 1.0 mile of the study area.

Dwarf-wedge mussel

USFWS optimal survey window:  year round

Habitat Description:  In North Carolina, the dwarf wedgemussel is known from the Neuse 
and Tar River drainages.  The mussel inhabits creek and river areas with a slow to 
moderate current and sand, gravel, or firm silt bottoms.  Water in these areas must 
be well oxygenated.  Stream banks in these areas are generally stable with 
extensive root systems holding soils in place.  
Biological Conclusion:  No Effect
A thorough description of the habitat assessment and survey results for the dwarf-

wedge mussel is included in Appendix E, along with the rationale for the 

biological conclusion rendered.
Michaux’s sumac 

USFWS optimal survey window:  May-October
Habitat Description:  Michaux’s sumac, endemic to the inner Coastal Plain and lower Piedmont, grows in sandy or rocky, open, upland woods on acidic or circumneutral, well-drained sands or sandy loam soils with low cation exchange capacities.  The species is also found on sandy or submesic loamy swales and depressions in the fall line Sandhills region as well as in openings along the rim of Carolina bays; maintained railroad, roadside, power line, and utility rights-of-way; areas where forest canopies have been opened up by blowdowns and/or storm damage; small wildlife food plots; abandoned building sites; under sparse to moderately dense pine or pine/hardwood canopies; and in and along edges of other artificially maintained clearings undergoing natural succession.  In the central Piedmont, it occurs on clayey soils derived from mafic rocks.  The plant is shade intolerant and, therefore, grows best where disturbance (e.g., mowing, clearing, grazing, periodic fire) maintains its open habitat.
Biological Conclusion:  May Affect – Not Likely to Adversely Affect

Suitable habitat for Michaux’s sumac is present in the study area along 

roadside shoulders and utility easements.  Surveys were conducted by NCDOT 

biologists throughout areas of suitable habitat on August 15, 2007.  No 

individuals of Michaux’s sumac were observed.  A review of NCNHP records, 

updated May 1, 2007, indicates no known occurrences within 1.0 mile of the 

study area.

5.9  Bald Eagle and Golden Eagle Protection Act

Habitat for the bald eagle primarily consists of mature forest in proximity to large bodies of open water for foraging.  Large dominant trees are utilized for nesting sites, typically within 1.0 mile of open water.  

A desktop-GIS assessment of the project study area, as well as the area within a 1.13‑mile radius (1.0 mile plus 660 feet) of the project limits, was performed on May 4, 2010 using 2009 color aerials.  No water bodies large enough or sufficiently open to be considered potential feeding sources were identified.  Since there was no foraging habitat within the review area, a survey of the project study area and the area within 660 feet of the project limits was not conducted.  Additionally, a review of the NCNHP database on October 1, 2010 revealed no known occurrences of this species within 1.0 mile of the project study area.  Due to the lack of habitat, known occurrences, and minimal impact anticipated for this project, it has been determined that this project will not affect this species.
5.10  Endangered Species Act Candidate Species

As of August 15, 2007 the USFWS lists two Candidate species for Wake County (Table 8).  A review of NCNHP records, updated May 1, 2007, indicates one known occurrence of Georgia aster within 1.0 mile of the study area. 
Table 8.  Candidate species listed for Wake County

	Scientific Name
	Common Name
	Habitat Present

	Symphyotrichum georgianum
	Georgia aster *
	Yes

	Narthecium americanum chrysoptera
	Bog asphodel
	No


         *
Historic record - the species was last observed in the county more than 50 years ago.

5.11  Essential Fish Habitat

The National Marine Fisheries Service (NMFS) has identified Little River as an Essential Fish Habitat.  Table 9 lists the fish species that may occur in the study area that are managed by NMFS, including the life stages which are reported to occur.

Table 9.  Commercial fish species reported to occur in the study area

	Species
	Life Stage

	Red drum
	Egg, Larva, Juvenile, Adult

	Summer flounder
	Larva, Juvenile, Adult

	Brown shrimp
	Egg, Larva, Juvenile Adult

	Pink Shrimp
	Egg, Larva, Juvenile, Adult


The proposed project will require that the existing structure over Little River be removed and a new structure built in its place or in proximity.  The new bridge structure may require footings to be placed within Little River.  However, the existing bridge footings will be removed.  Therefore, the proposed project will likely result in a negligible net effect on available Essential Fish Habitat.
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Appendix A  
Figures

Figure 1.  Vicinity Map

Figure 2.  Project Study Area Map 

(Overlaid on Topography Map)

Figure 3.  Jurisdictional Features Map 

(Overlaid on Aerial Photograph)

Figure 4.  Natural Communities Map 

(Overlaid on Aerial Photograph)

Appendix B  
Scientific Names of Species Identified in Report

Plants

	Common Name
	Scientific Name

	Beech
	Fagus grandifolia

	Black needlerush
	Juncus romerianus

	Broomsedge
	Andropogon virginicus

	Christmas fern
	Polystichum acrostichoides

	Clover
	Trifolium sp.

	Dogwood
	Cornus florida

	Fescue
	Festuca sp.

	Giant cane
	Arundinaria gigantea

	Giant cordgrass
	Spartina cynoseroides

	Henbit
	Lamium sp.

	Japanese stilt grass

Longleaf Pine
	Microstegium sp.

Pinus palustris

	Mountain laurel
	Kalmia latifolia

	Northern red oak
	Quercus rubra

	Poison ivy
	Toxicodendron radicans

	Red maple
	Acer rubrum

	River birch
	Betula nigra

	Salt meadow cordgrass
	Spartina patens

	Smooth alder
	Alnus serulata

	Sweetgum
	Liquidambar styraciflua

	Sycamore
	Platanus occidentalis

	Wild onion
	Allium sp.

	Yellow poplar
	Liriodendron tulipifera


Animals

	Common Name
	Scientific Name

	American crow
	Corvus brachyrhynchos

	American kestrel
	Falco sparverius

	Belted kingfisher
	Ceryle alcyon

	Blue jay
	Cyanocitta cristata

	Carolina chickadee
	Poecile carolinensis

	Corn snake
	Elaphe guttata

	Eastern bluebird
	Sialia sialis

	Eastern box turtle
	Terrapene carolina

	Eastern cottontail
	Sylvilagus floridanus

	Eastern fence lizard
	Sceloporus undulatus

	Eastern meadowlark
	Sturnella magna

	Five-lined skink
	Eumeces anthracinus

	Raccoon
	Procyon lotor

	Turkey vulture
	Cathartes aura

	Virginia opossum
	Didelphis virginiana

	White-tailed deer
	Odocoileus virginianus

	Yellow-rumped warbler
	Dendroica coronata


Appendix C  
Stream and Wetland Forms

Appendix D
Qualifications of Contributors

Investigator:
    Susan Hill

Education:
    B.S. Botany, 2000

Experience:
    Environmental Specialist, NCDOT, 2000-Present

Responsibilities:  T/E species assessment


Investigator:
    Mark Lewis

Education:
    M.S. Biology, 2002

Experience:
    Environmental Specialist, NCDOT, 2004-Present



    Environmental Technician, NCWRC, 2002-2004



Responsibilities:  T/E species assessment

Appendix E
Mussel Survey Report

Appendix F
Jurisdictional Determination Letter
� EMBED Unknown  ���





� EMBED Unknown  ���
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